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THE EFFECT OF RIBONUCLEIC ACID
ON LEARNING IN THE WHITE RAT

The Problem and Its Background

Recently a great deal of interest has concentrated on the
effects of certain compounds on learning and retention.

Ribo

nucleic acid (RNA) and magnesium pemoline (MP) are two such
compounds.

The present study attempted to estimate what effect

the administration of RNA and M.P have on extinction rates when
these compounds are administered after the acquisition of a task.
It was felt that an examination of the extinction rates of animals
under the influence of these two compounds may help in drawing
conclusions as to the enhancing effect of RNA on learning.

Al

though the primary interest in the study was with the effects of
RNA, MP was included because of the finding that it activates
certain enzymes responsible for RNA synthesis (Glasky and Simon,
1966).
An early investigator to explore empirically the possible
enhancing effects of RNA on learning was Cameron (1958) who re
ported that aged patients with memory loss showed significant
improvement in memory after administration of RNA and DNA.

In a

later study (Cameron, 1961) similar results were obtained using
RNA only.

1
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Work with planaria also led to the hypothesis that RNA was
intimately involved in learning*

McConnell, Jacobson, and Kimble

(1959) using a classical conditioning procedure trained animals to
perform a response to a previously neutral stimulus.

The worms

were then cut in two, and both head and tail sections were tested
for retention.

McConnell et al., found that the tail sections

showed as much savings or retention as the head sections.

In

other words, both regenerated head and tail sections could be
retrained to perform the conditioned response in significantly
fewer trials than was true before the initial conditioning.

A

more striking study is that reported by McConnell (1962) in which
planaria were trained to perform a conditioned response and then
were fed to naive animals.

The result was that the experimental

animals learned the classical conditioned response significantly
faster than control animals.

These findings led to the hypothesis

that some chemical change throughout the planarian's body must be
responsible for this retention.
Evidence that this chemical change involved RNA was demon
strated in a study by Corning and John (1961).

They hypothesized

that the tail sections transmitted the effects of learning to the
regenerated anterior portion, and that RNA was the vehicle of
this transmission.

They further predicted that tail sections

regenerated in ribonuclease (RNase), an enzyme that breaks down
RNA, would regenerate a naive dominant head.

To test this hypoth

esis Corning and John conditioned planaria using a method similar

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

to that of McConnell et al.

After the initial training the worms

were sectioned and allowed to regenerate.

One group of head and

tail sections were regenerated in pond water; another group;of
head and tail sections were regenerated in dilute RNase.

The

results indicated that the head sections regenerated in RNase did
not differ from those regenerated in pond water; however, those
tail sections regenerated in RNase did not retain the conditioned
response.

C o m i n g and John " . . .

concluded that memory transfer

was due to RNA" (Moore & Mahler, 1965).
Dingman and Sporn (1961) hypothesized that memory was pro
duced by the formation of-altered RNA molecules.

They injected

8-azaguanine (8-azaguanine is a substance that interferes with
RNA synthesis) into rat brains and found no depression in ability
to perform and recall a previously well-learned maze but a de
crease in ability to learn a new maze.
Additional support for the Dingman and Sporn hypothesis is
given by Hyden (1963).

In order to obtain food from a platform

rats had to learn to climb a 1.5 mm thick steel wire which was
set at 45°.

After completion of this task, the animals were

sacrificed and nerve tissues from various parts of the brain were
analyzed for content and structure of RNA.
were used by Hyden.

A variety of controls

One group of control animals was subjected

to rotatory stimulation horizontally through 120°.

A second

group of controls was rotated vertically through the same arc.
Nerve cells belonging to the reticular formation of the learning
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rats were also analyzed to exclude the possibility that the change
in molecular structure was due to neural function of these animals
per se.

Hyden found that there was a significant increase in

glial SNA in all cells of rats who had received either passive
stimulation or active stimulation during the learning task.

How

ever, only in the nerve cells which were hypothesized to be
involved in the learning were there changes in the molecular
structure of the SNA.
Results similar to these were found in an experiment involv
ing transfer of handedness (Hyden and Egyhazi, 1964).

In this

study rats were forced to learn to use their non-preferred hand
in order to obtain food.

The cortical cells believed to be in

volved in the newly learned handedness were analyzed and compared
with that portion of the cortex contralateral to these cells.
Hyden reported that there was a structural change in the RNA of
the cells involved in the change of handedness.

Behavioral studies support the hypothesis that administration
of RNA enhances learning.

Cook, Davidson, Davis, Green, and

Fellows (1963) reported that rats administered RNA exhibited a
higher acquisition rate in avoidance conditioning and that this
behavior is more resistant to extinction than is true of a control
group.

Babich, Jacobson, Bubash, and Jacobson (1965) reported

that untrained rats showed a significant tendency to perform the
conditioned behavior of RNA donors.

In .this study rats were
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trained to approach a food cup at the sound of a click.

Upon com

pletion of this task the rats were sacrificed, RNA was extracted
from their brains, and this RNA was injected into naive animals.
The result was that the animals who had been injected with the
RNA approached the food cup significantly more often than did
control animals.

More recently, Jacobson, Babich, Bubash, and

Jacobson,:.replicating and extending the work of Babich et al»,
reported that differential approach tendencies were produced in
two groups of rats.

One group, was injected with RNA taken from

the brains of rats trained to approach the food cup at the sound
of a click; the other group was injected with RNA taken from the
brains of rats trained to approach the food cup at the blinking
of a light.
Those rats receiving "light-RNA" tended to approach the goal
in response to a blinking light.

Those rats receiving "click-RNA"

tended to approach the goal in response to a clicking sound.

All studies previously cited indicate that RNA may have an
important role in learning.
dictory evidence.

However, other studies offer contra

For example, Gross and Carey (1965) followed a

procedure nearly identical to that employed by Babich et al., but
were unable to replicate Babich*s results.

Luttges, Johnson,

Buch, Holland, and McGaugh (1966), also attempting a systematic
replication of Babich's findings, obtained negative results.
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Brown (1966), on the basis of his research, has offered an
alternative hypothesis to explain results obtained with RNA.

He

injected one group of rats with RNA and a second group with saline.
The rats were trained to perform on a VI-15-second food reinforce
ment schedule.

Brown found that there was no difference in the

mean number of sessions required by either group to reach asymp
totic behavior and no difference between groups in mean number of
sessions to extinction.

However, the rate of response of the RNA

group during acquisition and extinction was twice that of the
saline group.

Brown concluded that administration of RNA does

not facilitate acquisition but does increase response rate.
Two hypotheses have been proposed concerning the role of
RNA in learning.

The first of these holds that learned material

is encoded in RNA and that RNA enhances learning.

The second

hypothesis to appear is that of Brown which holds that RNA is a
behavioral stimulant and simply increases the amount of behavior
being emitted by the animal but does not enhance learning.
A criticism that the learning hypothesis supporters must deal
with is:

If RNA enhances learning, would it not be predicted that

rats receiving RNA should extinguish faster than those not re
ceiving RNA?

This position assumes that extinction is a learning

process; a learning not to respond.
The fact that RNA seems to result in greater resistance to
extinction could be explained by those supporting the learning
hypothesis to mean that learning under RNA is "better" or more

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

complete and, therefore, is retained longer.

This interpretation

may be correct; but the greater amount of responding by RNA. rats
during extinction can also be interpreted, as Brown has, as an
indication of the stimulating effects of RNA and nothing more.
The present study was an attempt to deal with this question
of whether RNA is an enhancer of learning or simply a behavioral
stimulant.

It was hoped that this distinction between enhancer

and stimulant could be made by not administering RNA until the
acquisition of the task was completed.

By doing this it could

perhaps be demonstrated that the experimental and control animals
perform the task equally well.

Injection of RNA at this stage

and subsequent comparisons may indicate the role that RNA plays
in extinction training.

If the RNA animals would exhibit greater

resistance to extinction than appropriate control animals, the
hypothesis that RNA is only a stimulant would be supported.

How

ever, if the RNA group is less resistant to extinction, the
learning hypothesis would be supported.
Magnesium pemoline^- was also incorporated into the study.
This compound stimulates systems that synthesize brain nucleic
acid (Glasky & Simon, 1966) and enhances the production of RNA.
This finding led to the prediction that administration of MP
would result in findings similar to those produced by RNA.

*The author wishes to acknowledge Abbott Laboratories who
kindly supplied the magnesium pemoline and methamphetamine for
this study.
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Supporting this prediction, Plotnikoff (1966) reported that ac
quisition and retention of a conditioned avoidance response was
enhanced in rats treated with MP.

In this article it was further

noted that similar results on acquisition and retention with MP
were obtained in 13 additional studies with 212 rats.
The stimulant methamphetamine was included in the study as a
control for the possible stimulating effects of RNA.

Plotnikoff

used this compound in the previously cited study and reported
that methamphetamine animals did not differ in acquisition or
extinction rates from saline controls.
A group which received isotonic saline solution was also
included to control for any effects due to the injections.

A number of studies have appeared subsequent to the comple
tion of the present study.

Frey and Polidora (1967) reported

that an avoidance response was learned faster by animals who
received MP than control animals.

The authors hypothesize that

this may be due to the elimination of a tendency on the part of
some animals to "freeze" in response to the electric grid.

Beach

and Kimble (1967) attempted to replicate the work of Plotnikoff
(1966).

They found that the MP rats did not differ significantly

from controls in frequency of shock avoidance.

However, the MP

animals did avoid the buzzer (CS) more frequently than control
animals.

The authors suggested that increased activity or
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responsivity to the CS and not enhancement of learning may be the
probable explanation of differences between the MP and control
groups.
In a study concerning human learning, B u m s , House, Fensch,
and Miller (1967) reported that MP did not enhance associative
learning.

Smith (1967) also reported that MP did not enhance-

human learning or retention in a wide variety of tasks including
verbal learning, motor learning, and classical conditioning.
These studies suggest that the evidence that MP enhances
learning is by no means conclusive.
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EXPERIMENT I
Method

Subjects
The subjects, 29 male albino rats ranging in weight from 200
to 300 grams, were selected from the colony maintained by the
Department of Psychology at Western Michigan University*

The

animals were housed in individual cages and maintained on ad
libitum water.

Food was made available 1 hour of each 24-hour

period.

Apparatus

__

The animals were run in a straight wood maze with dimensions
of 10 -x 48 x 6 inches.

The start box was 10 x 8 inches and was

equipped with a guillotine door.~ The main running alley was 10 x
20 inches and was then divided into two smaller alleys each 4 3/4
x 12 inches.

Access to the smaller alleys was by top-hinged,

swinging doors, 4 inches high by 3 inches wide.

The doors were

designed to carry 2- x 3-inch, interchangeable white or black
cards.

The two smaller alleys both terminated in goal boxes which

were fitted with round food cups 1%:inches in diameter by 1/8 inch
deep.

The entire rmr.re was covered with glass panels.

Figure 1

illustrates the apparatus and its several component parts.

10
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Figure 1*

Straight line maze used in the study.
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Procedure
The 29 animals were divided into the various groups on the
basis of the order in which they reached acquisition.
dure was as follows:

The proce

The first rat to reach criterion was

assigned to the saline treatment, the second rat was assigned to
the RNA treatment, the third to the MP treatment, and the fourth
to the methamphetamine treatment.

After each group had been

assigned one animal, the order of assignment was rotated.

For

example, on the second round the first rat to reach acquisition
was assigned to the RNA group, and the last rat to reach acquisi
tion in this round was assigned to the saline treatment.

This

procedure was instituted to insure that no group had a dispropor
tionate number of maze-bright rats.

Seven rats were in the

methamphetamine and magnesium pemoline groups, 6 were in the
saline group, and 9 were in the RNA group.
All groups were treated identically during the acquisition
phase of the experiment.

This phase proceeded as follows:

Twenty

trials were run per session until each animal had reached a cri
terion of 17 or more correct trials in 2 consecutive sessions.
correct trial was defined as being a response to the door which
carried the black card.

The presentation of the white and black

^An equal number of rats had been planned for each of the
groups. However, a number of rats died. The cause of death was
likely respiratory ailments, since a number of animals were lost
from the colony at this time from this cause.
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13

cards was randomly changed with the condition that an equal number
of reinforcements was available in both the right and left alleys.
The various injections were begun immediately following the
session in which the animal had reached the criterion for acquisi
tion.

All injections were given at the conclusion of a session.3
Extinction trials were begun on the fifth day following

acquisition.

During this phase no food was available in either

compartment.

This procedure was instituted in light of Cook's

finding (1963) which indicated that from 3 to 7 days of injection
of RNA are required before the injections have an effect on
learning.

Injection of the groups was as follows:

The RNA group

received 160 milligrams of RNA per kilogram of body weight.

The

saline group received amounts of that solution equivalent in
volume to that of the RNA group.
20 mg/kg.

The dosage of the MP group was

The dosage of the methamphetamine group was 2 mg/kg.

All injections were made interperitoneally.
Extinction trials were continued until the criterion of 507.
or more of the responses in any one session to the previously non
reinforced discrimination had been met.

^This procedure, instituted to avoid upsetting the animals
before a session, proved an unfortunate choice. Toward the con
clusion of Experiment II of the study a patent brought to the
attention of the author indicated that magnesium pemoline may be
ineffective in modifying learning when injected more than 6 hours
before the learning trials. Schmidt and Scheffler (1959) reported
that the compound, 5-phenyl-2-imino-4-oxo oxazolidine, which is
the same compound as magnesium pemoline, would be totally metabo
lized 4 to 6 hours after an injection. In light of this, one does
not know whether the negative results with MP were due to the drug
no longer having an effect after this period of time or because
MP simply does not enhance learning.
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Results

The data were analyzed using the Dunnett's £ statistic.

This

procedure compares the means of each experimental group with the
control group (see Weiner, 1962, p. 89ff.).

Comparison of the

acquisition data yielded the following results:

The RNA group

(X = 222) compared with the saline group (X «? 273) resulted in a
£ of .67; the MP group (X

320) compared with the saline group

resulted in a t of .61; and the methamphetamine group (X = 334)
compared with the saline group resulted in a t of .80.
freedom for all comparisons equaled 25.

Degrees of

None of these comparisons

were significant (see Table 1).
Analysis of the extinction data indicated that there was a
significant difference in learning rates between the RNA group
(X = 91) and the saline group (X = 373), the RNA group being less
resistant to extinction.

The t for this comparison was 2.77,

thus being significant beyond the .025 level.

Comparison of the

MP group (X = 243) with the saline group yielded a j; of 1.28; the
methamphetamine (X = 171) and saline comparison resulted in a t of
1.98.

Degrees of freedom for comparisons again equaled 25.

Neither of the latter two values was significant (see Table 2) .

14
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TABLE 1

Summary of Dunnett's t_ Test
for Acquisition: Experiment I

Mean Trials
Saline
273

df

t

RNA

222

25

.67

MP

320

25

.61

Methamp

334

-25

.80

MS error = 20634
" xb

Dunnett's t statistic:
—

t = _,-----------~
V 2 MS error/n
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TABLE 2

Summary of Dunnett's £ Test
for Extinction: Experiment I

Mean Trials
Saline
373

df

t

91

25

2.77*

MP

243

25

1.28

Methamp

171

25

1.98

RNA

MS error = 36930
* Denotes significance at .025 level.

Xa - Xb
Dunnett's t statistic:
—

t = /„
—■
—
-V2 MS error/n
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EXPERIMENT II

Experiment I attempted to deal with the question of whether
RNA and MP stimulate performance or enhance learning.

It was

felt that a second experiment could be added which would greatly
support the findings of the first.

The major difference between

the two experiments was that in the second experiment the animals
received injections, appropriate to the group to which they had
been assigned, during acquisition training as well as during the
extinction phase.
It was hypothesized that if the RNA and MP groups were sig
nificantly more resistant to extinction in the initial experiment
and that if this result could be replicated when the animals also
received RNA during the acquisition phase, the stimulant hypothe
sis would be greatly supported.

Conversely, if the finding in

the initial experiment was that RNA and MP animals were signifi
cantly less resistant to extinction and the finding in the second
experiment was that the RNA and MP animals were significantly more
resistant to extinction, the learning hypothesis would be sup
ported.

17
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Method

Twenty-two of the original rats^ were used in Experiment II.
All animals remained in the groups to which they had been origi
nally assigned.

The procedure used in both experiments was nearly

identical; the only difference being the training-injection se
quence.

Injections were begun 7 days prior to the beginning of

acquisition trials; in Experiment I, they were not begun until
acquisition had been completed.

The injections were continued

daily until the conclusion of the extinction training.
In summary the procedure was thiss

Injections were begun 7

days prior to acquisition trials; acquisition trials were con
tinued until the criterion had been reached; 4 days after the
acquisition criterion had been reached extinction trials were
begun; and finally, extinction trials were continued until the
extinction criterion had been reached.

^That only 22 rats were used in the second study is explained
by the fact that 7 of the original rats died or became ill prior
to the conclusion of Experiment II® Of the 7 rats who died 1 had
been assigned to the methamphetamine treatment, 2 had been as
signed to the MP treatment, and 4 had been assigned to the SNA
treatment. As was mentioned earlier, the probable cause of death
was respiratory illness which was widespread in the colony at
this time. It is difficult to determine what effect, if any, this
had on results. Data from rats who sere obviously ill was dis
carded. The assumption has been made by the investigator that the
results represent performance of healthy animals.

18
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Results

The data were analyzed using Dunnett's jt statistic.

The

various comparisons of means and the resulting _t scores for the
acquisition were as follows:

The saline (X = 133) and RNA (X *=

163) comparison yielded a t of .48; the saline and MP (X = 103)
comparison yielded a t of .48; the saline and methamphetamine
(X = 67) comparison yielded a t of 1.06.
all comparisons equaled 21.

Degrees of freedom for

None of these comparisons were sig-

* nificant (see Table 3).
The comparisons of the means for the extinction data were as
follows:

The saline

(X «=

247) and RNA (X - 267) comparison

yielded a t of .17; the saline and MP (X = 197) comparison yielded
a t of .34; the saline and methamphetamine
yielded a t of .98.
equaled 17.

(X

= 130) comparison

Degrees of freedom for all comparisons

None of these differences were significant (see

Table 4).
A comparison of the data from the two experiments indicated
several interesting points.

Firstly, it seemed that there was a

substantial reduction in the number of trials required to reach
acquisition in Experiment II for all groups except the RNA group.
Secondly, the RNA group seemed to require a substantially
greater mean number of trials to reach the second extinction

19
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TABLE 3

Summary of Dunnett1s Jt Test
for Acquisition: Experiment II

df

t

00
«

ENA

163

21

MP

103

21

•
00

Mean Trials
Saline
133

67

21

1.06

Methamp

MS error ® 11892

Xa - Xb
Dunnett's t statistic:
—

t =-- ,-----------”
“V2 MS error/n
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TABLE 4

Summary of Dunnett's £ Test
for Extinction: Experiment II

Mean Trials
Saline
247

df

t

ENA

267

17

.17

MP

197

17

.34

Methamp

130

17

.98

MS error = 31208

Xa - Xfa
Dunnett1s t statistic:
-

t =
r— ---------~
-V2 MS error/n
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criterion; the mean number of trials to extinction for the other
groups was slightly less for the second extinction.
In light of these findings, it was decided to compare the
acquisition and extinction scores of both experiments by groups.
For example, in regard to the saline group, Acquisition I was com
pared with Acquisition II and Extinction I was compared with
Extinction II.

The differences between means were compared by use

of the Student's _t distribution.
Comparison of the acquisition phases yielded these results:
There was a significant reduction in the number of trials needed
to reach the acquisition criterion in the second experiment for
the MP (X| *= 320, X 2 = 103; t = 4.01, df « 12, P <.005) and the
methamphetamine (X^ = 334,
groups.

= 67; t_ - 4.75, df = 11, P <

.005)

The saline comparison yielded a t of 1.77 (Xq = 273,

X 2 = 133; df = 10), which was just below the critical value at the
.05 level of 1.81.

The value of £ for the ENA group was not sig

nificant (XL **■ 222, X 2 = 163; t: = .69, df = 13).

A one-tailed

test was used on all comparisons (see Table 5).
As regards extinction data, the results were as follows:

No

significant differences resulted from comparing the means of the
two extinction phases of the saline (Xq = 373, X 2 ** 247; t_ = .75,
df = 10), MP (Xq * 243, X 2 = 197; t = .78, df = 11), or the methamphetamine (Sq = 171, X2 = 130; _t “ .77, df = 11) groups.

How

ever, the ENA comparison yielded a t of 7.07 (Xq * 9 1 , X 2 = 267;
df *= 10).

This was significant beyond the .001 level.

A
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one-tailed test was also used in these comparisons since there was
reason to predict that fewer trials would be required to reach the
criterion for extinction fhe second time (see Table 6).
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TABLE 5

Summary t_ Tests of Acquisition Data
for Experiments I and II Combined
Mepan Trials
Aco 1

Acq 2

df

t

ENA

222

163

13

.69

Saline

273

133

10

1.77

MP

320

103

12

4.01*

Methamp

334

67

11

4.75*

* Denotes significance at .005 level.

TABLE 6

Summary jt Tests of Extinction Data
for Experiments I and II Combined
Mean Trials
Ext 1

Ext 2

df

t

91

267

10

7.07*

Saline

373

247

10

.75

MP

243

197

11

.78

Methamp

171

130

11

.77

RNA

* Denotes significance at .001 level.
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Discussion

The general object of the present study was to evaluate the
effect of RNA on learning a discrimination in a maze.

Specifi

cally, the investigator was interested in gathering data which
would examine the contention of Brown (1966) that SNA acts as a
stimulant and not as an enhancer of learning.

Also under examina

tion was the question of why there is greater resistance to
extinction in animals trained while being administered SNA.
The finding in Experiment I that the ENA group extinguished
significantly faster than the saline group seems to indicate that
the ENA does act to enhance learning; i.e., learning not to re
spond to the previously reinforced discrimination is acquired more
quickly by the ENA animals.

This result could not be predicted

directly from previous work with ENA.

For example, Cameron found

better retention in human subjects after administrations of ENA.
Though he is perhaps unwilling to call it greater resistance to
extinction, Brown (1966) found a higher response rate during ex
tinction in rats that had received ENA.

Cook (1966) reports

.

greater resistance to extinction in rats that had received ENA.
Those studies just cited along with the findings of the
present study suggest that learning of a task under the influence
of ENA causes interference with the acquisition of a new incom
patible task.

Further evidence supporting this explanation is
25
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provided by Experiment II.

For example, it would be expected that

the ENA group would require more trials to reacquire the task than
would other animals.

This expectation proved to be true.

The hypothesis that learning of a task under the influence of
ENA causes interference with the acquisition of a new incompatible
task is also supported by results of comparing the two acquisition
phases and the two'extinction phases within each group.

In regard

to the RNA group, for example, there was no significant difference
between the number of trials required in Acquisition I as compared
to Acquisition II.

However, the acquisition comparisons for all

other groups indicated that significantly fewer trials were re
quired for the second acquisition.
In the case of the comparisons of extinction rates, the data
for the saline, methamphetamine, and MP groups was consistent with
what would be expected; i.e., there was less resistance to extinc
tion in the second experiment.
not significant.

These differences, however, were

In comparison, the RNA group showed signifi

cantly more resistance to extinction in the second experiment.
This finding would also support the hypothesis that the previous
learning under the influence of ENA has caused interference with
the learning of an incompatible task.

Plotnikoff (1966) has indicated that results similar to
those produced by ENA are obtained when an animal is injected
with MP.

More recent studies, however, do not support the
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findings of Plotnikoff.(Beach et al., 1967; B u m s et al., 1967;
Prey et al*, 1967; and Smith, 1967).

In light of these findings,

one does not know whether the negative results in the present
study with regard to MP were due to the drug no longer having an
effect after the rather long interval between injections and
trials (approximately 20 hours) or to the fact that MP simply
does not enhance learning.
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Summary

The purpose of this study was to examine the effect of RNA. on
a maze discrimination task.

Twenty-nine rats, divided into MP,

methamphetamine, saline, and RNA treatment groups were required to
learn a black-white discrimination in a straight-line maze.

The

performance measure used for comparisons was trials to acquisition
and trials to extinction.
In Experiment I an analysis of variance comparing experimen
tal groups with a control indicated that there was a significant
difference only between extinction rates of the saline group and
the RNA group.
Experiment II was added with the hope that earlier findings
such as were reported by Cameron (1961) and Cook (1963) could be
replicated systematically.

It was felt that such a replication

would greatly add to the support of the findings of the first
experiment.

The analysis of variance for Experiment II yielded

no significant differences.
The t_ test comparisons of Acquisition I with Acquisition II
were made in an effort to discover if there were differential
learning rates among the various groups in the second experiment.
The £ test comparisons for the two acquisition phases indicated
that all groups except the RNA group learned the acquisition task
significantly faster in the second experiment.
28
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The _t test comparisons for extinction data indicated that all
groups except the RNA. group extinguished faster during the second
extinction.

However, these differences were not significant.

The

RNA group, in contrast, was more resistant to extinction in the
second extinction ( P ^ . 0 0 1 ) .

Results were discussed in terms of

the stimulating effects and the enhancing effects of RNA in the
learning situation*

Also, the hypothesis was presented, along

with supporting data, that learning under the influence of RNA
may interfere with the acquisition of a new incompatible task.
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